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ABSTRÄCT 
Robted c u t t i n g s o f Colms Mumei were t r e a t e d w i t h CCC and B9 two weeks 
after pot t ing . Added P increased fo l iage qual i ty and fresh weights. 
Pol iar application of B9 at 3g 1"1 s i g n i f i c a n t l y reduced plant height, width 
and dry weight of shoots , while 10g 1"! retarded growth s t i l l further 
without any Symptoms of phytotoxic i ty . Foliage height , weight and qual i ty 
were enhanced by increasing nitrogen additions from 100 to 300 and from 300 
to 600g m~3> but t h i s occurred primärily at n i l or the medium B9 rate 
(3g 1-1) . 
Coleus did not respond to s o i l drenches of 10g l" 1 CCC per pot. 
However, f o l i a r sprays at 5g 1"! reduced growth, but severe phytotoxicity 
resu l ted . 
INTRODÜCTION 
Growth re tardant s such as CCC1 and B92 are used i n c r e a s i n g l y 
to slow'the growth.of many plants that are otherwise unsuitable 
for container-gröwing. In generale plants with elongated stems 
and slow constant growth are most sens i t ive to these substances 
(Cathey 1963). The most obvious e f fect i s reduction in height 
due to reduced subapical meristematic a c t i v i t y (Sachs and 
Hackett 1972). The nümber of leaves on treated plants remains 
unchanged (Lindstrom and Tolbert 1960), but they become thicker 
and greener (Cathey 1964). Cathey and Piringer (1961) and 
others reported reduced root development in treated plants• 
(2-chloroethyl) trimethylammonium Chloride. Also known as 
chlormequat; solid as Cycocel by American Cyanamid Inc. 
N (Dimethylamino) succinamic acid. Also known as succinic 
acid-2-dimethylhydrazide (SADH), B-995; sold as Alar or B9 
by UniRoyal Inc. 
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Work by Dicks (1974) indicates that the physiological 
effects of these growth retardants can be quite variable due to 
the differential sensitivity of plants to these chemicals. 
Environmental factors such as soil nutrient levels, especially N, 
can modify the effects of growth retardants on plant growth. 
Consequently, this study examines the influence of B9 and CCC on 
the growth of Coleus blumei with different N additions. 
MATERIALS AND METHODS 
A 1:1 peat-sand compost was made by mixing equal volumes of 
coarse sand with Southland (Mataura) sphagnum peat. Etridiazole 
at 75g m"3 was added to control soil-borne fungal diseases. 
Further the following base dressings were added: 0.2 5kg m""3
 Qf 
Osmocote3 18/2.6/10 (N:P:K nutrient addition of 45:30:25), 
4.5kg m~3 dolomite lime, 1.5kg m~3 agricultural lime (CaCoß) , 
75g m~3 'Sequestrene* iron chelate (Na EDTA Fe with 12% iron) and 
150g m~3 'Sporumix A' (contains on a w/w basis: 1.14% B, 
0.62% Zn, 1.27% Cu, 5.46% Mn, 0.06% Mo, 0.05% Co and 9.78% Mg). 
Additional applications of Osmocote (26% N (w/w)) and super-
phosphate (9% P (w/w)) were applied to the experimental treatments 
as required. The media and fertilisers were well mixed and then 
transferred to 1.8 1 planterbags just prior to potting. 
Shoot-tip cuttings, 6 0 mm long with two pairs of leaves, were 
taken from container-grown stock plants of Coleus blumei 
maintained in a glasshouse. Their basal 5 mm was dipped in 500 mg 
1~1 (w/w) Indole-butyric acid in 50% ethanol for 5 s prior to 
setting in a peat-sand compost under mist. Rooted cuttings 
were potted into the experimental medium after three weeks. 
The growth retardant chemicals were applied after a further 
two weeks. A 0.1% (w/w) non-ionic Surfactant (Agral) was added 
to the foliar sprays of B9 and CCC and plants were sprayed with 
an atomiser until run-off. Soil drenches of CCC were applied 
at 100 ml per Container. 
The Coleus plants were grown in a heated glasshouse 
equipped with automatic fan Ventilation. Minimum glasshouse 
temperature was 15°C while the maximum was close to 5°C above 
ambient temperature. Hand watering was performed as required 
and no further fertiliser applications were made during the 
trial. 
Experiment 1 employed a 3 x 3 x 2 factorial design to 
investigate the effect of three concentrations of B9 foliar spray 
(0, 3 and 10 g l"1) on plants grown at 100r 300 and 500 g N m~3 
and 100 and 400g P m~3. There were eight replicates of each 
treatment. 
3
 Osmocote (Sierra Chemical Company, U.S.A.), slow release 
fertiliser. 
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Experiment 2 was 3 x 3 factorial design involving the 
faötors: CCC at 0 and 5g 1-1 foliar spray, and 10g1~1 soll 
drench; and nitrogen at 100, 300 and 600 gm"3. Each treatment 
was replicated 10 times. 
Visualratings of foliage were carried out 16 weeks after 
potting on a 0-5 Scale (0 = dead, 5 = very vigorous and healthy), 
Ten days later plants were harvested and the following parameters 
recorded: plant height (frora the top of the medium), plant 
width (mean of two diameter measurements at right angles to each 
other) and fresh and oven-dry foliar weights. 
The data collected was processed by the Computer program 
'Teddybear' available at the Lincoln College Computer Centre 
for analysis of variance and F test. 
RESÜLTS 
Experiment 1 results are tabulated in Table 1 and 
illustrated in Fig. 1A. B9 treatment reduced plant height and 
width. Fresh and dry weights were also reduced, particularly 
at the higher dösage, and Visual ratings especially foliage 
colour, were poör compared with controls. In addition, the 
leaves of treated plants were thick and coarsely textured. No 
phytotoxic effects in the form of necrosis or chlorosis, were 
observed with either B9 treatment. 
Plant height and dry weight were smallest at the highest 
application of B9 and lowest N levels, while the response to N 
was strengest in the absence of B9 (Tables 2 and 3). It was 
noticeable that increasing fertilisation from 300 to 600 in 
the absence of B9 increased plant height and dry weight but 
this did not oeeur at the highest rate of B9 and only mildly at 
the low B9 application. 
The effect of CCC on the growth of c. blumei is 
illustrated in Table 4 and Fig. IB. Plants treated with foliar 
sprays of CCC had reduced height, width and fresh weights, 
however dry weights were unaffected. Sprayed plants also had 
poor Visual ratings, with marked leaf distortion and increased 
pigmentation compared to the controls. Soil drenches of 
10 g l'-l CCC did not affect growth. 
DISCÜSSION 
The high rate of B9 application drästically retarded growth 
without any apparent phytotoxicity. The 10'g 1"! concentration 
must be near the Upper limit for maximum retardation because 
Cathey (1975) had reported excessively high concentrations of 
B9 to have no more activity on plants. 
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TABLE 1. EXPERIMENT 1. EFFECT OF B9, NITROGEN AND PHOSPHORUS ON 
THE GROWTH OF COLEUS BLUMEI. (*** = p<0.001; ** = p<0.01; 
* = p<0.05; # = p 0.05-0.10) 
•3 
Phosphorus (gm °) 
100 
400 
LSD (5%) 
Nitrogen (gm-3) 
100 
300 
600 
LSD (5%) 
B9 (gl""1) 
0 
3,000 
10,000 
LSD (5%) 
Visual 
Rating 
3.2* 
3.5 
0.2 
3.2# 
3.2 
3.6 
0.4 
3.9*** 
3.6 
2.5 
0.5 
Plant 
Width(cm) 
11.4 
12.2 
1.0 
11.4 
11.6 
12.3 
1.3 
13.8*** 
11.8 
9.7 
1.3 
Plant 
Height(cm) 
10.7 
10.7 
0.7 
9#7*** 
10.6 
11.7 
0.9 
12.1*** 
10.9 
9.1 
0.9 
Fresh 
Weights 
(tops)(g) 
15.5** 
18.7 
2.4 
12.4*** 
15.8 
23.1 
3.0 
19.0** 
18.3 
14.0 
3.0 
Dry 
Weights 
(tops)(g) 
2.1 
2.2 
0.2 
2.0 
2.1 
2.3 
0.2 
2.5*** 
2.3 
1.6 
0.2 
Significant Interactions 
N x B9# 
CV (%) 27.0 26.3 
P x B9# 
N x B9* 
20.5 43.1 
N x B9* 
26.8 
TABLE 2. INTERACTION OF NITROGEN AND B9 ON THE HEIGHT (CM) OF COLEUS 
BLUMEI (LSD 5% = 1.5). 
Nitrogen 
(gm"3) 
B9 (gl*1) 
3 10 
100 
300 
600 
11.5 
11.0 
13.8 
9.6 
10.9 
12.1 
8.0 
10.1 
9.2 
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TABLE 3. INTERACTION OF NITROGEN AND B9 ON THE DRY WEICHT (TOPS) 
(G) OF COLEUS BLUMEI (LSD 5% = 0.40). 
Nitrogen 
(gm-3) 
B9 (gl"1) 
3 :10 
100 
300 
600 
2.30 
2.35 
2.84 
2.26 
2.16 
2.58 
1.40 
1.85 
1.57 
TABLE 4. EXPERIMENT 2. EFFECT OF CCC AND NITROGEN ON THE GROWTH OF 
COLEUS BLUMEI. (*** = p<0.001; ** = p<0.01; * = p<0.05; 
# = p 0.05 - 0.10) 
Visual 
Rating 
Nitrogen (gm"3) 
100 2.6# 
300 2.7 
600 3.1 
LSD (5%) 0.5 
CCC (gl*1) 
0 3.0*** 
5000 (foliar 2.3 
spray) 
10000 (drench) 3.2 
LSD (5%) . 0.5 
Plant 
Width(cm) 
19.3 
20.3 
20.6 
2.3 
21.7** 
17.8 
20.7 
2.3 
Significant Interactions none 
CV (%) 34.1 22.0 
Plant 
Height(cm) 
18.5 
18.3 
19.4 
2.3 
20.2* 
17.2 
18.9 
2.3 
24.9 
Fresh 
Weights 
(tops)(g) 
40.6 
43.4 
44.1 
8.6 
46.1** 
33.2 
48.7 
8.6 
38.8 
D r y • ••*• 
Weights 
(tops) (g) 
2.8 
3.5 
3.3 
0.8 
• 
3.3 
2.9 
3.3 
0.8 
50.3 
CCC appeared to be a much less satisfactory growth retardant 
on c. blumei than B9. Soil drenches with massive amounts of the 
chemical (100 ml of 10 g l"1 per pot) were not as effective as 
foliar sprays at lower concentration. This differs from results 
with poinsettias in which CCC soil drenches were more effective 
than CCC foliar sprays (Larson 1967). 
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CONTROL HIGH LOW 
CONTROL SPRAY DRENCH 
Fig. 1A Effect of low (3gl"1) and high (1g1_1) concentrations of B9 
sprays on the growth of Coleus blumei (at 300 gNm"3). 
1B Effect of 5 g 1-1 spray and 1g1-1 CCC soil drench on the 
growth of Coleus blumei (at 300 g N m - 3 ) . 
Good growth retardation was produced by CCC foliar sprays 
but it resulted in undesirable phytotoxic effects on the foliage. 
Apparently this leaf damage was permanent because it persisted 
for 14 weeks after the treatment. Henley and Poole (1975) 
suggested using lower concentrations of the chemical to retard 
the growth of foliage plants without causing severe leaf damage 
but Conover and Vines (1972) reported that foliar sprays of CCC 
may be ineffective at concentrations that do not cause foliar 
phytotoxicity. However, multiple applications, i.e. at lower 
concentrations, may produce the desired results. 
Nitrogen Status of Coleus did not influence the plant1s 
response to CCC treatment. Similar results were found by 
various workers, e.g. on poinsettia (Conover and Vines 1972) and 
Euphorbia leucocephala (Ramcharam et al. 1975). 
Plants responded to nitrogen except when B9 was applied at 
10 gl" 1. Nitrogen therefore annulled the effect of B9 applied 
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at 3 gl"1. However, a negative interaction occurred when the 
high level of growth retardant was coupled with high N; plants 
were shorter and weighed less than those with nil B9 and the 
lowest N rate. No explanation is readily available for the 
antagonism of these two factors when applied at high rates. 
However, in a study of rhododendron flower bud formation, Ryan 
(1973) reported that high concentrations of B9 (two applications 
of 12.5 gl"1) were more effective when N was supplied at 
45 kg ha"1. 
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